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■■• ■ ■ The present invention relates +„ 

for sampling a fluid, for e W. , t0 

Patient and a separate contain" hold " ° f * a 

*i*t«re into, which blood f ron t e LtienV " 

10 3H„ can be dripped. The colour oft 

, fixture wh e„ blood ia added will kndic V " 

, ^ood of tbe Patient . ha: n g .: d :: ;. the 
condition. aiabetxc 

» • - Sis z%£*rz« 

■■■■ 

accompanying the kit. . instruction^ 
»««e »hio„ 'I' ° releaSi "« « 3 i>«» S loaded 

Pre58 " t i — "on there is . 
-apparatus for sampling a *T»** v 

* Sti " said tlnil L 1 S PU °' !t> "' 1 ^ 

apparatus oo.pri si „. » k obtained, the 

5 ^^^ts^.- 
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the skin, and subsequently to withdraw the needle 
from the skin to enable said fluid to pass through 
the punctured skin into the chamber. 

According to the present invention therie is 
5 further provided apparatus for puncturing a tskin 

comprising a housing having a roof defining a surface 
arranged to engage an area of skin to be punctured, 
an opening in said roof , a needle mounted in said 
housing for movement towards and through said opening 
10 and propulsion means operable when actuated to apply 
a propelling force to the needle to drive the needle 
partially through the opening to puncture any skin 
placed on- said surface. 

Blood sampling and testing apparatus 
15 embodying the. invention will now be described; by way 
of example only, with reference to the accompanying 
diagrammatic drawings , in which:, 

Figures 1 to 4 are sections through a first 
embodiment of the invention at four different stages 
20 during the operation of the apparatus; and 

Figures 5 to 8 are sections through a 
second embodiment of the invention at four different 
stages during the operation of the apparatus. 

The blood sampling and testing apparatus or 
25 unit shown in Figure 1 is arranged to sample the 
blood of a patient and to test it to ascertain 
whether or not the patient has a diabetic condition. 
The apparatus is in the form of a disposable unit so 
. that once a/ sample of blood has been taken and tested 
30 the unit may be discarded. 

As shown in Figures 1 to 4 the unit 
comprises an inverted cylindrical transparent 
container 2 with an open base and a concave opaque 
roof 4. The roof 4 has a central aperture 6 and an 
35 array of radially directed, equiangularly spaced 
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grooves . 0 in the. outer surf ace thereof , each groove 8 
communicating with the. central aperture 6 
Advantageously the grooves 8 may. be three in number 
The roof 4 supports a downwardly depending ■ 

cylindrical guide member 10 having an axial length 
equal to just over one half of the axial length of 
the container 2. 

The lower extremity of the container 2 is 
of reduced external diameter to receive a capper 
12- The cap member 12 has a rim 14 which is arranged 
to engage the lower extremity of the container 2 and 
is provided with a plurality of concentric annular 
steps 16 which terminate in a central thimble -shaped 

the Jo"?" Wh6n ^ P meBber 12 iS —ted 

the contaxner 4, the protrusion 18 extends into the 

^landrxcal^ide. 10 which guide acts to constrain • - - 

I Is Pr t: S h i0n ; 8 / Or mOVem " ent al0 ^ »« '^ngitudinal 
oorti I' Pr0trusi0 « 18 -PPorts the end 

Portion of a hyperdermic needle 20 which is mounted - 
so as to be in alignment with the central aperture 6 
» the , 0 of 4 of the container 2. The ne6 dle 
be. embedded in the protrusion. 

The container^ is of rigid plastics while 
the cap ,2 is of flexible plastics. 
- • . • When assembled, the cap member .12 is 

an T 617 S?CUred ° r h ^" Sealed to the container 4 
: and the container 4 is at least partially fined with 

• :s co r:r ——detecting , ai t:iT 

30 « fl6Xible 22 C ° ated ^h * P-ssure 

sensitive adhesive is placed on the roof 4 to seal 
he 8 and ^ . a 

• of liquid from the container 4- The disk 22 is 
advantageously provided with a tab (not shown) to 
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In operation a patient grasps the tab of 
the disk and strips it from the roof 4 to provide 
open access to the cocktail within the container 2 
through the aperture 6. 
5 The patient then places his thumb 24 or 

some other part of his anatomy from which blood is to 
be drawn, on to the concave roof 4. Then using a 
free finger the patient applies pressure to the cap 
member 12 to push the thimble -shaped protrusion 18 
10 inwardly. ' '. 

The stepped portion 16 of the cap initially 
offers increasing resistance to the applied pressure 
until it is deformed to an extent where it starts to 
undergo an inversion. At this point, resistance to 
15 pressure decreases rapidly with the consequent effect 
that the protrusion 18 is accelerated towards the 
. roof 4 ? The needle 20 which is rigid "With the 
protrusion 18 undergoes the same acceleration to 
which the protrusion 18 is subjected and is projected 
through the aperture" 6 into the skin of the patient 
(see Figure 2). The movement of the needle 20 is 
halted when the protrusion 18 strikes the underside 
of the roof 4. 

As the thimble-shaped protrusion is 
25 displaced inwardly the volume of the container is : 
reduced and the free air and also possibly some 
liquid will tend to be expelled through the aperture 
.6. Because the thumb is blocking the aperture the 
grooves 8 provide an escape route for this excess air 
30 and liquid. 

When the pressure on the cap member 12 is 
released the cap member 12 will recover under its 
natural resilience and accordingly the protrusion 18 
will withdraw the. needle 20 from the skin. 

As the cap member 1 2 returns to its 
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fTof tT C0nfi8Urati ° n (S6e n&1Te 3) blood «H arip 
from the- pierced skin through the aperture 6 in + „ 1 

cocktail within the container. When a uff c en 6 
quantity of blood has been released into the 
5 container 2 the pressure adhesive disk 22 -, 
. • (*ee. Figure 4, and the unit shaken^ £ JT 
-*ing. The colour Qt the cocktaii wiii fchen * 

indicate the result of the test. Onoe the result of 

to Ts J? b6en n ° ted ^ 3 ^d unit is ° f 
.discarded. A „e W unit is retired for a fresh ^ 

+ », + . W be ap P reciate d that the pressure of 

the thumb on the roof 4 will c.use .that part of the 
thumb exposed by the aperture 6 to bulge to J a 
"Pinch effects This e «v~ + • Ulfi6 t0 P^vide a 

inis effect as particularly 

advantageous since when skin is pinched prior to the 
portion of a needle the pain threshold of the 
Pataent in the pinched area is increased. 

• In order to achieve a good "pinch effect" 
the raw of the area of the roof to the area of the 

. r^r^.^ - -tn 0 :x::; 

to 8 V + In aPParatus or uni * ^own in P igures 5 
1 0 8 parts similar to those in Figures Y to 4 a^e 
similarly referenced. . 4 are 

As shown, the container ? h Q „ j • 

underside of the roof 4 instead of the 
cylindrical guide of Figure 1 =>„ v 

-ember or ston V ^ abutme «t 

or stop 32 is provided. 

A spiral helical spring 28 compressed intn 
a Planar conf iguration is 3nown in * 
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The underside of the platform 34 supports 
a retaining ring 36 defining a circumferentialiy 
extending retaining .groove 38. 

The cap member 12 instead of defining a 
5 thimble -shaped protrusion as with the cap member of 
Figure 1 defines a small inwardly directed centering 
dimple 40. 

On the inner face of the cap member. 12 in 
spaced apart relationship are a pair of upstanding 
10 gripping fingers 42. The tip of each gripping finger 
has a projection 42a which is arranged to engage the 
groove 38 in the annular member and so hold the 
platform 34 in position against the bias. of the 
spring 28. 

The spring when in its relaxed state adopts 
the configuration shown in Figure 7. 

In operation the procedure. adopted in 
obtaining a blood sample is generally as hereinbefore 
described with reference to Figures 1 to 4. When, 
however, pressure is applied to the cap member 12*the 
curvature developed by the cap member will cause the 
two fingers 42 to become inclined away from one 
another so that their tips 42a become disengaged from 
the groove 38 in the annular flange 36. The spring 
force of the spring 28 is now released whereupon the 
platform 34 and needle 20- are propelled towards the 
aperture 6. The displacement of the platform 34 is 
halted when it abuts the stop 32 (see Figure 6) and 
this limits the penetration of the needle into the 
30 skin. 

Because the spring has been released so 
suddenly it will overshoot its mean position so 
consequently Once the skin has been pierced the 
needle will be" retracted by the spring and eventually 
35 settle in the position indicated in Figure 7. 
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. 0nce Efficient blood has been drawn, the 
Pil 1S fl ; eSealed With the * indicate in 

wILlt ^ ^ —-been noL 

5 

appreciated that the arra„ g ,„ent can be readilv 
adapted to introduce lnto the 

.0 ^^ r . mTe0SeS « "»?«««"*. ^r e*aje.. 
The needle re preferably arranged to be hoUo. Ma 

"odifxcationa »o„ld need to be „ade to ensure that 
n». air free the container enters the patient ' " 
It will also be appreciated that dift^ * 

? Pi skin, accordingly needles of different l* no +u 
. - used and the force applied to the ^t: 1 
Units -with different properties in thi. 
. tlTlZTl-T 0 " "" h a a 

xor eas y identification. 

■i.».t« condition bet can be used to teet for „ t h 

» CJ.-Jr^ ™~ aee in 
It will further be appreciated that a*™ 

*: *r e -.-Cat : 

.. a— *. the 

will be appreciated that the needlp an a 
composite of pi astics and Qther material lal ° r a 

should b, A1S ° WHile " 13 imP ° rtant that «i roof 
5 patent ° PaqUS ^ »" the 

Parent s view the housing may also be op aq ,e but be 



WO 85/04089 



PCT/GB85/00095 



• . . \ " ' -8- . 

provided with a small viewing window to enable the 
fluid; in the container to be inspected without 
exposing the needle to the viewer. 
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CLAIMS - 

1 • Apparatus for puncturing a skin comprising 

a housang having a roof defining a surface arr anged 
• to engage an area of skin to be punctured, an opening 

5 an saxd roof, a needle mounted in said housing for 
cement towards and through said opening and 
propulsion means/operable when actuated to apply a 
propelling force to the needle to drive the needle 
... Partially through the opening to puncture any skin 

10 placed on said surface. .. 

2. Apparatus according to claim 1, wherein 

sazd propulsion means is arranged also to retract the 
needle back through the opening following ^ 
displacement therethrough. "«iai 

15 h . Appar * tus according to claim 1 or to claim 

2 therein said propulsion .cans are formed by a 
" "exable wall of the housing. ; . 

Apparatus according to claim 3, vherein 
■ 3a ld flexible wall is generally dome-shaped 

said flM "r r T" aCC ° rding t0 Clalm 5 > Where *« 
shape 6 WaU ' ^ °* ~* -ePPed dome- ' 

«• Apparatus according to claim 1- or to claim 

25 spri:r in Said .- OPUlSi0n > e ~prises acoiir 
Apparatus for sa«pll„ g a fla , d ir 

obtained, , he apparatus co.prising a housing having a 

30 apertuT 3 3Ur ' a0e C °" ,Mti "« « -n 

. " * y the """"-e. a needle supported in said 
ohaaher and aeans for. i-parting to saia nee ^ S * * 

aceeleration:. in the direction of said aperture to 
rtm, and subsequently to »ithdra» the needle 
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frora the skin to enable said fluid to pass through 
the punctured skin. 

8. Apparatus according to claim 7, wherein the 

chamber contains a testing substance to -effect" a test 
5 on the fluid when it is caused to enter the chamber. 
.9- Apparatus according to claim 7 or to claim 

8, wherein the acceleration imparting means comprises 
a flexible cap member of predetermined configuration 
carrying said needle, said predetermined 

10 configuration being such that when pressure is 

applied to said cap member in a direction to displace 
said needle towards the aperture, the resistance of 
said cap member to displacement will increase 
progressively to a point at which inversion occurs 

15 and thereafter the resistance to pressure 
progressively decreases. 

10. Apparatus according to claim 9, wherein the 

flexible cap member is of concentric stepped 
configuration. 

20 11- Apparatus according to claim 7 or to claim 

8, wherein the acceleration imparting means comprises 
a compressed spring carrying said needle, and trigger 
means for releasing the force of the spring. 
12. Apparatus according to claim 11, wherein 

25 . the trigger means comprises a pair of spaced fingers 
mounted on said cap in spaced apart relationship, 
said fingers being arranged to hold said spring in 
its compressed state, the displacement of the cap 
being arranged to effect change in the curvature of 

30 the cap such that said fingers are moyed apart to 
release said spring. 

Apparatus according to any preceding claim, 
wherein said surface is provided with grooves to * 
provide a passage between said surface and said skin 

35 to and from the aperture or opening. 
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'1" . Wratus according to a„ ; pr< , cedi „„ ! 
»tawn the said, surface is concave f 8 Clai " 

Apparatus according +n an „ 
«i apparatus he lng n^^J^^^ 
size as a hu.an thumb. or *«- of 



« 



VIO 85/04089 



1/2 



PCT/GB85/00095 




' Fig.3 FigA 

SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT ^ ^ 85/00M5 

mtamatlonal Application No 



L CLASSIFICATION OF SUBJECT WATTER (U »e>eral claaaificstion eymbol* apply. Indicate alt) * 


According to International Patent Classification (IPO or to both National Oaeaification and IPC 

ipc 4 : A 61 B 5/14; A 61 B 17/32 


H. FIELDS SEARCHED 


Minimum Documentation St arch »d T 


Classification System 


Classification Symbola 


IPC 4 


A 61 B; A 61 M 


Documentation Searched other than Minimum Documentation 
to tha Extent that such Documanta art Included In tha Flalda Searched • 




ML DOCUMENTS CONSIDERED TO If RELEVANT* ■ - . ; . 






Option ol Document. » with Indication, wbara appropriate of tha relevenrpaeeagae « 


Relevant to Claim No. »> 


X 


US, A, 4416279 (J. A. LINDNER et al.) 
22 November 1983 ■• 
see abstract; column 1, lane 61 - 
column 2, line 21; column 3, lines 
10-28; figures 1-11 


14 


2,6,7,11, 
,15 


X 


■BP, A/ 009774-8 (G.J. SLAMA) 11 January 
1584 OA 
. . see abstract; page 4, line 20 - 

page 5, line 22; page 6, line 27 - 
page 7, line 7; figures 1-5 


1, 

15 


2,6-8,11, 


X 




US, A, 4375815 (J.A. BURNS) 8 March 

1983 „ c _ 
see abstract; column 1, lines 33-6b; 
column. 3, line 65 r column 4, line 
17; figures 1-6 


1, 

12 


2,6>7,11, 
,15 


X 




US, A, 3741197 (M.C. SANZ et al.) 26 

June 1973 ~>e 
see abstract; column 2, lines 21-36; 
column 3 , line 25 - column 4 , line 
7? figures 1 ,3,5 


1- 
11 
./ 


4,6,7,9, 
, 1 3-15 


. • Spacial categorise of cltad documanta: »♦ 
-A* document dafirrfng tha general atata ol the art which ia hot 

coosiderad to ba of particular relevance 
*E* aarfiar doeumant but published on of eftar tha International 

filing data 

T- doeumant which may throw doobla pn priority ctaim{») or 
which is ctlsd to aatabfiah tha publication data ol anotbar 
citation or oihar apaoaJ reason (as specified) 

-O" documtnt referring 10 an oral enclosure, uaa, exhibition or 
olhar insane 

"K doeumant pobPahad prior to tha Interhalibhal OBno data but 
latar than tha priority data claimad 


"T" btar doeumant published aftar tha Intarnatlonal fifing data 
or priority data and not in conflict with tha application but 
citad to untfaretend tha principla or theory underlying ine 
invention 

-X- doeumant ol particular ralavance; the claimed invanllon 
cannot be conaidared novel of cannot be considered to 
Involve an inventive etap 

-Y~ doeumant of particular rslavanca;* tha dalmad rnv»mioo 
cannot be conaiderad to Involve an Invantive atap whan the 
document ie combined with one or more other auch dpcu- 
manti. auch combination baing ©bvloua to a paraon earned 
In tht art 

-1" doeumant member of tha aama pa^en* family 


IV. CERTIFICATION / I 


Oat* ol tha Actual Complttlon ol tha Intarnatlonal Starch 

4th June 1985 


Date of Mailing of thla Intarnatlonal S \ 

2 6 JUIN1985 


arch F « 


port 


Intarnatlonal Starching Authority 


Signature ol AuthorUed OfTJcar \ 








EUROPEAN PATENT OFFICE 


G . I* - M . Kjrt 


ivdenbezfq 



Form PCT/ISA/210 (second ahaal) (January tW5) 



InUm.tloftil Ap D »c»«on No. PCT/GB 85 /00095 -2- 



lit DOCUMENTS CONSIDERED TO BC RELEVANT (CONTINUED fnOM THE SECOND SHEET)" 



I Catogorj * [ CitlOon of Document, witn indication^ where i 



. of me ri—n, P .„,g„ . H>t>vtnt - ^ ~ 



US, A, 3236237 (R. P. DUNMIRE) 22 February 
1966 

see column 3, lines 2.4-36 , 47-53; *| 3-5 9 1n 
column 4, lines 21-44; column 5, ' j|4 /:7 ' IU ' 
line 64 -column 6, line 15; figures 



US, A, 3094121 (W.K, BLUMENSTEIN et al ) 
18 June 1963 

see column 1/ lines . 34-45; column 
3,. lines 48-64; figures 1-8 



1 

1,3-5,9,10 



I 



PCT ISA HO (..t,, , h ..t) Vmiii) 1805) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT ON 



INTERNATIONAL APPLICATION NO: 



PCT/GB 8500095 (SA 8954) 



This Annex lists the patent family members relating to the 
patent documents cited in the above-mentioned international 
search report. The members are as contained in the European 
Patent Office EDP file on 19/06/85 

The European Patent Office is in no way liable for these 
particulars which. are merely given for the purpose of 
information. 



Patent document Publication Patent family Publication 

cxted xn search date member(s) £2 

report v ' aate 

US-A- 4416279 22/11/83 None * 

EP-A- 0097748 11/01/84 None " 

US-A- 4375815 08/03/83 None 

-?:?:JZ!"!I„ wo*/?* ■^"""""smJJJ ""15/08/73 ' 

US-A- 3236237 None" ---- 

US-A- 3094121 "None"""""""" ~ -~ 



For more details about this annex : ~~ 

see Official Journal of the European Patent Office, No. 12/82 



